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DIRECT TESTIMONY OF CHARLES S. GRIFFEY

I. INTRODUCTION

PLEASE STATE YOUR NAME, OCCUPATION, AND BUSINESS ADDRESS.

My name is Charles S. Griffey, and I am a consultant providing services concerning the
electric and natural gas industries. My address is 2918 Todville Road, Seabrook, Texas

77586.

ON WHOSE BEHALF ARE YOU PROVIDING TESTIMONY?

I am testifying on behalf of Texas Industrial Energy Consumers (“TIEC”).

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

I address whether Southwestern Electric Power Company’s (“SWEPCO”) request to
acquire partial ownership of three wind facilities (the “Wind Projects”) under development
should be granted. The Wind Projects are the 999 MW Traverse facility, the 287 MW
Maverick facility, and the 199 MW Sundance facility, for a combined total of 1485 MW.
SWEPCO’s co-owner would be its affiliate Public Service of Oklahoma (“PSO”), and
SWEPCO’s proposed share of the Wind Projects is 810 MW. The total installed cost of

SWEPCQ’s share is $1.1 billion.

PLEASE OUTLINE YOUR FORMAL EDUCATION AND CERTIFICATIONS.

I have a Master of Business and Public Management from the Jones Graduate School of
Business at Rice University and a Bachelor of Science in Chemical Engineering from Rice
University. I am a Chartered Financial Analyst and a Professional Engineer registered in

the State of Texas.
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PLEASE STATE YOUR PROFESSIONAL EXPERIENCE.

Prior to becoming a consultant in 2009, [ was employed by Reliant Energy, Inc. (*Reliant™)
as Senior Vice President of Regulatory Affairs and Market Design. I was responsible for
Reliant’s nationwide efforts in the design of competitive markets, regulatory affairs
including interface with state commissions and Regional Transmission Organizations, and
government affairs. Reliant owned generation in a number of states and had retail

operations in Texas and the Mid-Atlantic region.

I began working for Houston Lighting and Power (“HL&P”), the electric utility
serving parts of Southeast Texas and the predecessor company to Reliant, in 1989 in
Corporate Planning where 1 worked on resource planning, including determining what
power plants to construct, what projects to cancel, evaluation of owning plants compared
to power purchases, and determination of marginal cost. Beginning in 1995, I was also
responsible for the rate department, and eventually I became Vice President of Regulatory
Planning, with responsibility for resource planning, financial planning, rates, and rate
design and cost allocation. Subsequently, I helped lead the integrated utility’s efforts in
restructuring the ERCOT market and transitioning the company for competition,
integrating both wholesale and retail market design and operations, restructuring of utility

functions and affiliate issues, and public policy advocacy.

Before working for Reliant, I worked at Austin Energy, at the Public Utility
Commission of Texas (“Commission”), and for Bechtel Group, Inc. as an engineer on the

Coolwater Coal Gasification Project.
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PLEASE DESCRIBE YOUR EXPERIENCE WITH MATTERS PERTAINING TO
RATE IMPACTS, RESOURCE PLANNING AND UTILITY DECISION MAKING
REGARDING GENERATION PROJECTS.

While at HL&P I was responsible for resource planning, financial planning and rates. |
evaluated decisions to retire plants, reactivate plants, and add new power plants, as well as
the economics of power purchases and demand-side management. I also worked with the
Electric Power Research Institute to examine how to use options analysis to evaluate the
decision to retire a unit or add a resource, as well as general resource planning economic
issues. I helped develop HL&P’s generation and integrated resource planning models, and
I helped transition the company’s models away from traditional revenue-requirement
utility planning models to value-based planning models and ultimately market-based
models and decision analysis. While at Reliant Energy, I participated in evaluations of
power plant construction, mothballing, and retirements using state-of-the-art probabilistic

and market-based models.

During my employment at HL&P, the company built one new plant, signed several
purchased power agreements, and terminated proposed natural gas plants and a lignite
plant. Later, I helped lead the transition of the company to wholesale and then retail
competition. I am very familiar with traditional resource planning concepts as well as the
evolution of those concepts as competitive markets developed and market prices became
available. Later as an executive at Reliant, I also served as part of the Wholesale
Leadership Team overseeing the Company’s generation fleet, the Retail Leadership Team
overseeing the retail business, and the Strategic Planning Commiittee, along with the CEO,
CFO and Senior VP of Strategy. As part of those groups, [ actively participated in decisions

regarding new and existing generating units and projects.
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Previously I served on the staff of the PUC and testified as to the prudence of utility

fuel procurement and integrated resource planning.

PLEASE DESCRIBE YOUR CONSULTING EXPERIENCE ON RESOURCE
PLANNING ISSUES.

As a consultant | have testified on the prudence of utility resource planning and evaluated
utility resource planning in numerous jurisdictions. I have testified on the prudence of
SWEPCO’s decision to complete construction of the Turk coal plant in Texas PUC Docket
No. 40443 and Southwestern Public Service Company’s decision to enter into solar
purchased power agreements in Texas PUC Docket No. 48973. I testified that Mississippi
Power Company’s continued efforts to complete the Kemper integrated gasification
combined-cycle plant in Mississippi were imprudent, and I have also testified regarding
proposed combined-cycle gas plants in Louisiana and Texas, Public Service Company of
Colorado’s plan for early retirement of two coal plants to replace them with renewables,
Vectren South’s proposal to build a solar facility in Indiana, and NIPSCO’s plan to retire

its coal fleet in favor of renewables.

WHAT REGULATORY COMMISSIONS AND COURTS HAVE YOU TESTIFIED
BEFORE?

Yes. Ihave testified before the Federal Energy Regulatory Commission (“FERC”) and the
state regulatory commissions of Colorado, Indiana, Kansas, Louisiana, Maryland,
Mississippi, New Mexico, Pennsylvania, and Texas. I have testified or provided expert
reports to state and federal courts and provided testimony before the Texas Legislature. As
a consultant, I have testified on behalf of ratepayer coalitions, industrial customers, retail

electric providers, generators, fuel suppliers, and the Staff of the Texas Public Utility
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Commission. Exhibit CSG-1 lists the testimony [ have presented and a summary of my

work experience.

IS YOUR TESTIMONY BASED ON YOUR PERSONAL KNOWLEDGE AND
EXPERIENCE AND THE INFORMATION YOU REVIEWED IN THIS CASE?

Yes.

DID YOU RELY ON SOURCES OF INFORMATION THAT YOU REGARD AS
RELIABLE AND ARE ORDINARILY AND CUSTOMARILY USED AND RELIED
ON BY THOSE INVOLVED IN THE ELECTRIC INDUSTRY?

Yes. The RFIs and discovery materials that I relied upon are attached as Exhibit CSG-3.

PLEASE SUMMARIZE YOUR TESTIMONY.

SWEPCO’s request should not be granted because its flawed resource planning analysis
does not properly capture the relative risks, benefits, and costs of the wind facilities. Its

analysis is flawed in the following ways:

1. SWEPCO’s natural gas price forecast is too high, and its uncertainty bands are too
narrow. SWEPCO’s “fundamentals” forecast has been consistently too high for years,
yet SWEPCO has not changed its process. Simply adjusting SWEPCO’s overstated
gas prices to more reasonable levels, without any other corrections to SWEPCO’s

model, shows that the Wind Projects are uneconomical;

2. Independent of gas prices, SWEPCO has likely overstated its forecasted price of
Southwest Power Pool (SPP) wholesale power, as evidenced by its projection of flat
implied market heat rates. The current futures market prices for power delivered to the
SPP South Hub, which SWEPCO identifies as the hub closest to its generation, are

below SWEPCO’s calculated breakeven prices;
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3. SWEPCO has improperly inflated the assumed benefits of the Wind Projects by

assuming the enactment of a carbon tax, which would increase the price of electricity,
while ignoring the possibility that a carbon mitigation policy, if any, could be
implemented through continued subsidies to renewable projects, which would lower

the price of electricity applicable to the Wind Projects;

SWEPCO understates the congestion costs associated with the Wind Projects by
assuming that those costs will not increase after 2029. SWEPCO also assumes that a
generation tie-line would be economic if congestion increases, yet it does not include
the cost of the generation tie-line in all of the cases where it limits congestion.
SWEPCO admits that the PROMOD model, upon which the congestion estimates are
based, understates congestion, but it did not make any adjustments to correct this

deficiency;

SWEPCO conducted a sole-source solicitation for build/transfer/own (BTO) wind
projects. In doing so, it fails to demonstrate that these projects are better for ratepayers
than other resources, such as solar, or purchased power agreements (PPAs), or buying

financial forwards;

. SWEPCO claims that the Wind Projects represent a hedge on future price increases,

but it fails to recognize that its customers are already largely hedged against higher
power prices (both natural gas and market heat rates) through SWEPCO’s coal plants
and against higher market heat rates by its gas fleet. Instead, SWEPCO’s proposed
acquisition of the Wind Projects would put it in a long position on power in the SPP at

ratepayer expense. This means that the Wind Projects would effectively place
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ratepayers in the position of being merchant wind generators. This reinforces the next
point that a regulated utility’s cost of capital is the wrong rate to use to discount the

cash flows of the Wind Projects;

7. SWEPCO fails to recognize the difference in the relative certainty of the costs it would
be incurring in acquiring the Wind Projects, compared to the large uncertainty in the
benefits of the projects, which are based on forecasts on avoided energy costs over 30
years into the future. The benefits should be discounted at an appropriate risk-adjusted

discount rate, which is higher than the utility’s regulatory approved rate of return;

8. SWEPCO does not need capacity, which means it does not have to acquire a resource
at this time. Acquiring the Wind Projects now will lock in the detriment to ratepayers
if power prices remain low. If, on the other hand, SWEPCO foregoes the Wind
Projects, and power prices increase, SWEPCO can likely still mitigate those costs.
When a decision can be delayed, the ability to delay is an option that has significant

value when the future benefits of a project are uncertain.

In summary, SWEPCO has failed to properly analyze the relative costs and benefits of the
Wind Projects, the appropriateness of the Wind Projects relative to other resources, and the
value of the ability to delay a decision in order to gather additional information in the face
of uncertainty. A reasonable utility monitoring the market and valuing the ability to delay
making what amounts to a billion-dollar, 30-year position on energy prices would not

acquire the Wind Projects.
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II. OVERVIEW OF SWEPCO’S PROPOSAL AND ANALYSES

PLEASE SUMMARIZE SWEPCQO’S PROPOSAL.

After the PUC’s rejection of its Wind Catcher Project in 2018, SWEPCO developed a
proposal to acquire three wind facilities (the “Wind Projects™) and to build a tie-line in the
future if necessary for congestion relief. SWEPCO performed a sole-source solicitation
for BTO projects and selected the three highest scoring projects from its request for
proposals (RFP). SWEPCO did not perform an all-source solicitation to determine whether
other resources, such as solar, were more economic than the BTO projects. Nor did
SWEPCO consider PPAs, which could have been more economical due to the seller’s

ability to use the production tax credits (PTCs) more efficiently.

SWEPCO does not have a forecasted capacity need until 2030,' so the economics of the
Wind Projects are largely driven by whether the benefits provided by the Wind Projects’
energy production (market price of power minus marginal cost of production, multiplied

by MWh production) exceed their capital and operations and maintenance costs.

UPON WHAT FACTORS DOES REGULATORY REVIEW OF RESOURCE
ACQUISITION DECISIONS FREQUENTLY REVOLVE?

Two of the most important factors are the utility’s economic modeling (including its
assumed forecast for natural gas prices) and the utility’s decision-making process in

selecting a resource, and both those factors are involved in this case.

I SWEPCO Response to TIEC 1-19 Attachment 6.

8
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PLEASE DESCRIBE SWEPCO’S ECONOMIC ANALYSIS.

SWEPCO created a base case “fundamentals™ forecast of power prices, based on (1) its
fundamentals forecast of natural gas prices and (2) supply and demand forecasts for
electricity. This base case fundamentals forecast includes an assumption that a price on
CO2 emissions will be in place by 2028, and that no further tax subsidies will be available
for future wind facilities after the expiration of the production tax credits in 2023.
SWEPCO then dispatched the Wind Projects against the forecasted market prices to
determine energy benefits. SWEPCO adds the forecasted PTC benefits, then subtracts the
cost of the projects (capital plus O&M) and a forecast of the cost of congestion. SWEPCO
also ran a number of sensitivity cases on energy prices, CO2 taxes, the inclusion of a tie

line, and the level of output of the Wind Projects.

HAVE SWEPCO’S FUNDAMENTALS FORECASTS PROVEN TO
ACCURATELY FORECAST PRICES IN THE PAST?

No. SWEPCO’s fundamentals forecasts have proven to be unreasonably high for over the
past ten years. It is the same forecasting approach that underlay SWEPCO’s proposed
CCN for the Wind Catcher project, which the Texas PUC rejected. Even SWEPCO admits

that its forecasts over the last ten years have proven to be too high.?

HAS SWEPCO LEARNED ANY LESSONS OVER THE LAST TEN YEARS OF
CONSISTENTLY ERRONEOUS GAS FORECASTS?

No. SWEPCO states that it does not have any documents concerning “lessons learned”

regarding natural gas forecasting.’

2 SWEPCO Response to TIEC 7-11.
¥ SWEPCO Response to TIEC 7-12.



N e

10
11

12

13

14

15

16
17

18

19

20

21

22

HAS SWEPCO  MODIFIED ITS FUNDAMENTALS FORECAST
METHODOLOGY IN LIGHT OF ITS EXPERIENCE?

No.*

IS THIS A REASONABLE RESPONSE TO CONSISTENT OVER-
FORECASTING?

No. This is discussed in more detail in Section III.A of my testimony.

DID SWEPCO CALCULATE A BREAKEVEN POWER PRICE AND
BREAKEVEN GAS PRICE FOR ITS PROPOSAL?

Yes.

ARE THE BREAKEVEN GAS AND POWER PRICES BELOW FUTURES
MARKET PRICES?

No. SWEPCO’s breakeven natural gas and power prices are in fact higher than futures
market prices, which means that the proposed Wind Projects would likely raise, rather than
lower, ratepayer costs, particularly given that SWEPCO has the option to not act at this

time.

WHAT OTHER ISSUES ARE THERE WITH SWEPCO’S ECONOMIC
ANALYSIS?

SWEPCO’s economic modeling is also unreasonable because it (1) assumes power prices
for the output of the Wind Projects that are likely overstated by not reflecting future wind
penetration in the SPP, (2) biases its analysis in favor of the Wind Projects by considering
the possible passage of carbon tax while giving no consideration to the possible extension

of the PTCs or ITCs, (3) undercounts congestion costs, (4) includes speculative capacity

* SWEPCO Response to TIEC 7-13.

10
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savings, and (5) uses too low of a discount rate for the energy benefits relative to the

discount rate used for the costs of the Wind Projects.

PLEASE DESCRIBE HOW SWEPCO MADE ITS DECISION TO ACQUIRE THE
WIND PROJECTS.

At a high level, SWEPCO appears to assume that the pending expiration of production tax
credits (“PTCs”) for wind resources offers an opportunity for lower cost wind power than
might be available in the future. SWEPCO undertook a BTO wind-only RFP, and
evaluated the RFP bids using a combination of the PROMOD, Aurora, and Plexos models

to determine the benefit of acquiring the Wind Projects.’

WHAT DECISION CRITERIA DOES SWEPCO RELY UPON TO JUSTIFY
ACQUIRING THE WIND PROJECTS?

As shown Mr. Torpey’s testimony, in its P50 Base Case with Carbon Costs, SWEPCO
determined that the Wind Projects would avoid NPV $1.34 billion in energy costs net of
congestion, while incurring NPV $841 million in costs net of PTCs, yielding what it
calculated as a NPV $567 million net benefit.® SWEPCO discounted both the benefits
(primarily the energy revenue received) and the cost of the Wind Projects at the same
discount rate of 7.09%, which is SWEPCO’s regulatory weighted average allowed rate of
return; in other words, it treated the energy revenue of the Wind Projects as being of equal

certainty with the costs of the Wind Projects.

> Pfeifenberger Direct at 41.
¢ It also included $70 million NPV in capacity benefits.

11
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WHAT DOES SWEPCO’S LOW CASE WITH NO CARBON COSTS ANALYSIS
SHOW?

In its P50 Low Gas with No Carbon Costs case (“Low Gas/No CO2”) SWEPCO
determined that the Wind Projects would receive NPV $1.08 billion in energy revenue net
of congestion, while incurring NPV $841 million in costs net of PTCs, yielding what it
calculated as a NPV $236 million net benefit.” Again, it treats the benefits and the costs

as equally certain.

ARE THE MAJORITY OF THE COSTS OF THE WIND PROJECTS CERTAIN?

Yes. The investment cost is relatively certain. The O&M costs are less certain but are

only about 12% of the overall costs.®

ARE THE ENERGY SAVINGS BENEFITS OF THE WIND PROJECTS
CERTAIN?

No. SWEPCO justifies the Wind Projects based on benefits associated with energy
revenue. According to SWEPCO, the energy revenue benefits are a function of (1) natural
gas prices and (2) the heat rate associated with avoided generation from purchases from
the rest of SPP. Not only are natural gas prices uncertain, there is also uncertainty
associated with future energy prices from other SPP providers and the heat rate of future

technologies.

The Wind Projects also produce PTC benefits, which are relatively certain,
although there are risks associated with the level of energy production, possible changes in

tax law, and AEP’s tax appetite. Thus, I have netted the relatively certain PTC benefits

7 Tt also included $29 million in capacity benefits in the Low Gas/No CO2 case.
8 SWEPCO Response to TIEC 2-16.
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against the relatively certain costs in my quantitative analyses. This has the same effect as

treating the PTC benefits as being similarly certain as the costs.

HAVE THE COMMISSIONERS PREVIOUSLY DISCUSSED HOW UTILITIES
OUGHT TO MAKE DECISIONS WHEN FACING UNCERTAIN BENEFITS?

Yes. The question was discussed in the Commission’s decision regarding SWEPCO’s
Wind Catcher proposal. During the discussion, the Commissioners discussed how to deal
with uncertain benefits and certain costs. For instance, Chairman Walker touched on the
theme of investments under uncertainty:

Chairman Walker: We know that the costs are likely, although some

are projected, but the benefits are based on a lot of assumptions that
are questionable.’

GIVEN THE ASYMMETRY IN CERTAINTY, HOW SHOULD THE
COMMISSION COMPARE THE COST AND BENEFITS OF ACQUIRING THE
WIND PROJECTS?

The Commission should recognize that the projected benefits are significantly more

uncertain than the costs and plan and evaluate accordingly.

DOES SWEPCO HAVE A CAPACITY NEED AT THIS TIME?

No. SWEPCO does not project a capacity need until at least 2030.!°

WHY IS SWEPCO’S LACK OF A CAPACITY NEED IMPORTANT?

SWEPCO’s lack of a capacity need means that it does not have to make a now-or-never
decision to acquire resources for economic energy savings — it has the ability to wait and

see how the future unfolds. 1 should also note that capacity projections are highly

° Transcript of PUCT Open Meeting on July 26, 2017 for Docket 47461 at 40.
1 SWEPCO Response to TIEC 1-19, Attachment 6. Also, Mr. Torpey’s benefits model does show any

capacity savings until a number of years after that.
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uncertain, and any number of factors could reduce or eliminate the need for capacity ten
years out. The ability to wait, particularly in a volatile natural gas and energy price
environment, is an option that has value. Dealing with certain costs and uncertain benefits
requires a level of care, particularly when a utility has the option to wait. Whether and how
SWEPCO considered that option is a key factor in judging the reasonableness of the
decision-making process beyond whether they used the right point forecast for natural gas

and power.

HAVE THE COMMISSIONERS ACKNOWLEDGED THAT UTILITIES HAVE
AN OPTION TO WAIT TO MAKE INVESTMENTS FOR ECONOMIC ENERGY
SAVINGS?

Yes. At the same Open Meeting discussing Wind Catcher, Commissioner D’Andrea
challenged SWEPCO regarding its claim that approving Wind Catcher was the only way

to deal with the potential for high future avoided costs:

Mr. Coe [for SWEPCO]: What we have here is a choice. We can
certify this project or not. Are there risks associated with both
choices? Yes, but the risk of not certifying the project is much
greater. There’s nothing that protects customers from the higher
energy prices and gas prices; whereas on the low side the Company
has provided many benefits...

Comm. D’Andrea: This is something that keeps coming up. There
are good things that can protect them. Right?...You know, if we
denied [Wind Catcher], say, presumably you wouldn’t just sit on
your hands and say, whatever; we’re stuck with natural gas now.
We’re not going to do anything. We’re not going to build wind.
Right?!!

"' Transcript of PUCT Open Meeting on July 26, 2017 for Docket 47461 at 26.

14
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Q.

ARE THERE WAYS TO EVALUATE PROJECTS WHEN FACING
UNCERTAINTY AS TO THEIR BENEFITS?

Yes. Quantitative techniques have been developed to make economic decisions under
uncertainty, which I will address in Section IV.D of my testimony. These techniques

include using payback methods, hurdle rates, and risk-adjusted discount rates.

ARE THERE OTHER ISSUES WITH SWEPCO’S APPROACH?

Yes. SWEPCO states that the Wind Projects will not change the dispatch of its system.!?
Further, it offers all of its generation into the SPP market for dispatch, yet it claims that it
should get 10% of the purchased power savings from offering its generation into the SPP
market. It no longer makes sense to offer a utility an incentive to market next day and real-
time power, as this now happens automatically. Yet, by acquiring the Wind Projects,
SWEPCO would render some of the power generated by its existing power plants
unnecessary for retail needs, transforming that generation into off-system sales for which

it intends to earn a 10% incentive. This makes no sense and should not be allowed.

HOW MUCH DOES SWEPCO PROJECT IN OFF-SYSTEM SALES FROM ITS
CURRENT UNITS IF THE WIND PROJECTS ARE APPROVED?

In the P50 Base Gas/No CO2 case, the off-system sales margins from SWEPCO’s existing
plants are $208 million. In the P50, Low Gas/No CO2 case, the projected off-system sales
margins are $117 million.!* This is approximately half of the $236 million customer net

benefits for that case.

12 SWEPCO Response to TIEC 1-21.
13 Updated Torpey Benefits Model Final at “Inputs” tab.

15
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HOW SHOULD THE COMMISSION ASSESS SWEPCO’S PROPOSED WIND
PROJECTS?

The regulatory compact affords a utility a reasonable opportunity to earn a reasonable
return on invested capital used and useful in proving electric service. A utility should
behave rationally given the circumstances and the information available to it; the fact that
it is regulated should not cause it to make uneconomic decisions. The PUC is directed to
regulate public utilities as a substitute for competition,'* which suggests that it should
require utilities to apply the same type of rational decision-making that the forces of

competition mandate in a market.

The Commission should review the economic risk associated with the benefits of
the Wind Projects, which are largely driven by future natural gas prices and the impact of
technological improvements on future energy prices. The Commission should then
compare the risk-adjusted value of the future benefits with the risk-adjusted cost of the
Wind Projects, taking into account the fact that SWEPCO does not have a projected
capacity need until 2030 at the earliest. The Commission should also take into account the
fact that, if a utility has no near-term capacity need, then it has flexibility to deal with higher
energy prices in the future by pursuing future opportunities. It does not have to make an

irrevocable long-term commitment today.

14 PURA § 11.002(b).

16
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III. REASONABLENESS OF SWEPCO’S ECONOMIC ANALYSES

A. SWEPCO’s Forecasted Gas Prices Are Unreasonably High

Q. WHAT NATURAL GAS PRICES DOES SWEPCO USE IN ITS ECONOMIC
MODELING?

A SWEPCO’s projected natural gas prices for its three cases (High, Base, and Low) are

shown on a levelized basis on the table below.!?

Figure 1
Comparison of AEP Gas Forecasts ($/MMBtu)

12.00
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~ AEP Base
6.00 -
e AEP High
4.00 —- — = AEP Low
2.00 -

[ e s T = T 2 T o > T B s T ¥ » T
N N NN AN MM M MmN < T ST S
0O 0 0 0 O 0 0O 0O 0 O Q© © O O O
N N N N N NN NN NN NN NN

Q. HOW DOES SWEPCO FORECAST"‘I;;\:[URAL GAS PRICES?

A AEP periodically creates a “fundamentals” forecast of power and commodity prices for use
by its subsidiaries such as SWEPCO.!® AEP creates a bottom-up set of assumptions for
supply and demand of commodities such as natural gas, as well as assumptions about future
resource additions, which it uses to create forecasts of expected prices through an

“iterative” process.!” The nomenclature is that a forecast completed in the latter part of

15 The No CO2 cases are approximately $0.20/MMBtu lower in each year after 2027.
16 SWEPCO Response to TIEC 1-5.

17 Bletzacker Direct at page 3. line 8 through page 5. line 11 and page 6, lines 13-23 and SWEPCO Response
to TIEC 1-4.
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2018 would be known as a 2H 2018 forecast, while one completed in the first part of 2019
would be called a 1H 2019 forecast. In this case, SWEPCO relied upon its 1H 2019
fundamentals forecast.

DOES SWEPCO USE A LONG-TERM TRENDED NYMEX!® FUTURES
MARKET PRICE FOR ANY PURPOSES?

No."?
DO ANY OTHER UTILITIES OF WHICH YOU ARE AWARE USE A LONG-

TERM TRENDED FORECAST OFF OF THE NYMEX MARKET PRICE?

Yes. SPS uses the trended NYMEX with weighting declining from 100% to 25% through

time as part of its gas price forecasting.

SWEPCO CLAIMS THAT FUTURES MARKET PRICES CANNOT BE RELIED
UPON AFTER APPROXIMATELY TWO YEARS WHEN THE OPEN INTEREST
ON EXCHANGES IS LOW.? IS THERE EVIDENCE THAT FUTURES MARKET
PRICES ARE MORE RELIABLE THAN SWEPCO BELIEVES AND MORE
RELIABLE THAN SWEPCO’S OWN FUNDAMENTALS COMMODITY
FORECASTS?

Yes. In 2017, SWEPCO was required by the Louisiana Public Service Commission to
buy a five-year forward strip?! of natural gas. SWEPCO was able to purchase this five
year strip in July 2017 for delivery beginning in April 2018 for a delivered price of
-/MMBtu.22 This is equivalent to -/MMBtu at Henry Hub given the basis

differential of| -/MMBtu to the gas delivery points.2> NYMEX futures for Henry Hub

years.

18 In this testimony I use NYMEX to refer to futures prices for Henry Hub delivery.

19 SWEPCO Response to TIEC 1-1.

20 Bletzacker Direct at 24.

21 A strip is an around the clock purchase of the same quantity of commodity for constant delivery in future

22 SWEPCO Responses to TIEC 1-7 (HS) and TIEC 8-1 (HS)
2 SWEPCO Response to TIEC §-1.
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delivery closed at $2.81/MMBtu for the same time period on July 26, 2017,%* which is
_ to what SWEPCO was able to purchase natural gas for on July 27, 2017.
Thus, SWEPCO’s own purchases show that the quoted NYMEX price was an accurate
reflection of actual forward prices at least six years into the future. Meanwhile,
SWEPCO’s “fundamentals™ forecasts closest to the transaction date were $5.28/MMBtu
for the late 2016 forecast and $4.33/MMBtu for the late 2018 forecast, as shown in the

table below:

Figure 2
Comparison of Actual Market Purchase to NYMEX and SWEPCO Forecasts?’
($/MMBtu
Equivalent Henry Hub Market Purchase for -
April 2018-March 2023, executed July 27,
2017
NYMEX Henry Hub Futures Price for $2.81
April 2018- March 2023 on 7/26/17
SWEPCO Fundamentals Gas Forecast 2H | $5.28 (Base) and $4.45 (Low)
2016 for April 2018 — March 2023 Delivery
SWEPCO Fundamentals Gas Forecast 2H | $4.33 (Base) and $3.65 (Low)
2018 for April 2018 — March 2023 Delivery

The values in the table demonstrate that the NYMEX price accurately reflects the
actual purchase price, while SWEPCO’s fundamentals forecasts closest in time to the
transaction, including SWEPCQO’s low-case forecasts, are far too high and are unreliable.
While these are forward prices agreed upon the date of the transaction (which provide price

certainty) and not future spot prices,?® this demonstrates that transactions can be

2 https://web.archive.org/web/20170726080405 /https://www.cmegroup.com/trading/energy/natural-

gas/natural-gas.html.

%5 Low case calculated as 85% of Base Case per Mr. Bletzacker’s statement that “the aggregate percentage

expression [standard deviation]...varies very little between forecasts,” and SWEPCO calculates the current standard
deviation at 15.7%. See SWEPCO Responses to TIEC 1-6 and 5-7.

26 The theoretical relationship between expected spot prices and futures prices is that the futures price divided

by the risk-free rate equals the expected spot price divided by appropriate risk adjusted discount rate (including
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accomplished at the forward price well into the future. Yet SWEPCO dismisses futures

prices as unreliable and insists that economic analyses rely upon its fundamentals forecast.

Q. HOW DO SWEPCO’S FORECASTS COMPARE TO ACTUAL MARKET GAS
PRICES?

A. I show the Henry Hub futures NYMEX) prices compared with SWEPCQO’s base no-carbon

and low no-carbon cases in the chart below:

Figure 3

SWEPCO Gas Forecasts and Breakeven Compared to Current Futures Price ($/MMBtu)>’
T o L N R e S
5.00 -
o e SWEPCO 1H 2019 Base No CO2

| Case
3.00 - s SWEPCO 1H19 Low No CO2 Case
200 ; e —— mmess Henry Hub Futures Market 1230 |
19

0.00 - e g "

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

The current NYMEX is well below any of AEP’s recent fundamentals forecasts,
including its “Low Gas/No CO2 Case” forecast. The differences are quite dramatic, as
even SWEPCO’s most recent low-case gas price forecast is 150% above current futures

market prices by 2032.

adjustment for returns for holding the physical commodity). The appropriate risk premium to use to discount natural
gas spot prices is discussed later in my testimony.

27 Henry Hub futures price from ICE dated 12/23/19.
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HAVE SWEPCO’S GAS PRICE FORECASTS PROVEN ACCURATE OVER
TIME?

No. While it i1s unlikely that any point forecast of gas prices will match actual market
outcomes, SWEPCO’s forecasts have proven to be wildly and consistently overstated. The
chart below (and attached as Exhibit CSG-2 in full-size) shows actual prices at Henry Hub
in light green, and the NYMEX Henry Hub futures price as of 12/30/19 in light purple.
The other lines are the gas forecasts that SWEPCO has used. With the exception of the
most recent forecast, these forecasts all share a common feature in that they rapidly escalate
from current market conditions and then demonstrate an approximately linear upward
trajectory in excess of inflation in the medium term before escalating at inflation in the
long-term. The most current forecast rapidly escalates in the near term, but then maintains

escalation in excess of inflation throughout the period.

Figure 4
Comparison of SWEPCO Gas Forecasts for Henry Hub to Historical and Current Market
, ~$/MMBtu
12
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HAS SWEPCO EVER COMPARED ITS FUNDAMENTALS FORECASTS TO
ACTUAL RESULTS, AS YOU DID ABOVE?

No. SWEPCO claims that it “‘has not completed any formal study to compare its weather-
normal long-term gas price forecasts to actual (weather-affected) results.”?® As can be seen
from the quote above, SWEPCO is claiming that it doesn’t make sense to compare forecasts
based on expected weather with those based on actual weather. But since weather is a
random variable, over time the effects of weather should be washed out and the trend

should emerge. The trend is that SWEPCO’s natural gas forecasts have been far too high.

DOES SWEPCO ADMIT THAT ITS NATURAL GAS PRICE FORECASTS HAVE
BEEN TOO HIGH?

Yes, although it notes that its forecasts have been decreasing through time.?’

DOES SWEPCO AGREE THAT IT IS APPROPRIATE TO JUDGE A FORECAST
BY HOW WELL IT PREDICTS THE FUTURE?

No. SWEPCO says it “does not believe hindsight is a valid way to evaluate a forecast.”*’

This is an extraordinary statement. Hindsight should not be used to evaluate the prudence
of a particular set of actions, but if one does not compare one’s forecasts to what actually
occurred, one can never learn why the forecasts do not reflect reality. One can spend large
sums of money and have a wonderful model, but if the model consistently does not comport
with reality, it is not fit for its purpose and should be discarded. After ten years of
consistently overstated gas prices, SWEPCO should not be relying on the failed modeling

being turned out by the fundamentals forecasts.

2 SWEPCO Response to TIEC 1-8.
2 SWEPCO Response to TIEC 7-11.
3% Id.
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HAS SWEPCO LEARNED ANY LESSONS FROM THESE FAILED FORECASTS
OVER THE LAST DECADE?

No.?! When asked, SWEPCO says that “has not identified any documents concerning
‘lessons learned’ regarding natural gas forecasting” over the last ten years. In 2010,
SWEPCO forecasted that gas prices in 2019 would be nearly $7/MMBtu, and as late as
2016 it still projected they would be over $5/MMBtu in 2019. In reality, prices averaged
about $2.60/MMBtu throughout 2019. Yet SWEPCO sees nothing wrong with its
approach to gas price forecasting. In fact, it says that its forecasts “are not predictions of
energy market outcomes but are modeled projections of what may happen,”3? which leads
to a conclusion that the Commission should not place much reliance on SWEPCO’s

forecasts.

HAS SWEPCO MADE ANY CHANGES TO ITS FORECASTING
METHODOLOGY OVER THE LAST DECADE IN LIGHT OF BEING
CONSISTENTLY WRONG?

No 33

WHAT REASONS MIGHT EXPLAIN WHY SWEPCO HAS CONSISTENTLY
FORECASTED GAS PRICES TO BE TOO HIGH?

There are two major reasons, one technical and the other based on corporate incentives for

regulated utilities.

WHAT IS THE TECHNICAL REASON?

Gas prices are affected by, among other things, improvements in extraction technology and

the methods of locating reserves. The fracking revolution is an example. While it is known

31 SWEPCO Response to TIEC 7-12.
32 1d.
33 SWEPCO Response to TIEC 7-13.
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that technological advances may occur, it is unknown if and when they may occur. This

type of uncertainty is sometimes called “known unknowns.”

There is also uncertainty associated with events that simply are not foreseeable at
all (e.g., geopolitical events ten or twenty years into the future that could affect commodity
prices). This type of uncertainty is sometimes considered an “unknown unknown.”
SWEPCO does not adequately consider known unknowns nor give meaningful thought to

the possibility of unknown unknowns. With regard to known unknowns, SWEPCO states

known unknowns must be based on “substantial evidence” before
being considered. Substantial evidence is enough evidence that a
reasonable mind could accept as adequate support for inclusion in a
long term forecast. For example, substantive Final Investment
Decisions in technological advances affecting long-term prices and
trends would qualify as substantial evidence.**

The short way to describe that response is that SWEPCO accounts for known
unknowns only when they become known. Effectively, it makes no effort to consider the
impact of known unknowns. With respect to the impact of unknown unknowns, SWEPCO

says

The possibility of unknown unknowns are assumed to be in balance
and ultimately exert no upward or downward bias to long-term
forecasted natural gas prices. Ultimately, the future outcomes,
events, circumstances, or consequences that cannot be planned for
are approximated within the bounds of the Company’s High and
Low Band forecasts.?*

3% SWEPCO Response to TIEC 7-10.
3% SWEPCO Response to TIEC 7-10.
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DO SWEPCO’S HIGH AND LOW BANDS ADEQUATELY CAPTURE
CONTINGENCIES SUCH AS UNKNOWN UNKNOWNS THAT CANNOT BE
PLANNED FOR?

No. The purpose of using sensitivity cases in economic modeling is to determine whether
a project is viable under a wide range of probable outcomes. Accordingly, the sensitivity
cases presented should cover a wide range of the probability distribution. For instance,
SWEPCO presents a P95 sensitivity case for the expected capacity factor, which means
that it is modeling the bottom end of a 90% range of outcomes, or a range of outcomes that
covers slightly less than two standard deviations from the mean.® However, SWEPCO’s
high and low cases are only one standard deviation from the mean by its definition. This
means that at best these cases only bound two-thirds of the probability distribution.
Additionally, SWEPCO incorrectly calculates the volatility of gas prices and thus the
standard deviation. The result is that SWEPCO understates the annual volatility in gas

prices, and therefore presents an overly narrow range of probable outcomes.

HOW DOES SWEPCO CALCULATE THE ANNUAL VOLATILITY OF GAS
PRICES?

It calculates a standard deviation of the average Henry Hub price in each of the last five
years, and then takes the average of the five years of annual standard deviation.’” Its
estimated standard deviation is 15.7%.3® It then creates low and high cases that are ~85%
and ~115% of the base case in every year into the future (e.g., the Low Case in year 30 is

only 15% lower than the year 30 Base Case gas price), effectively creating high and low

36 In a normal distribution, one standard deviation from the mean bounds 68% of outcomes, two standard

deviations bound 95% of outcomes, and three standard deviations bound 99.7% of outcomes.

37 SWEPCO Response to TIEC 1-6.
3 SWEPCO Response to TIEC 5-7, Attachment 1.
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forecasts that stay tightly within a 15% band around its biased expected value and claiming

that there is a two-thirds chance that actual gas price result will be within this band.

WHAT IS WRONG WITH THIS?

First, for a commodity whose price exhibits random walk tendencies, volatility should be
calculated based on the change in price, not the price itself.*° Typically, the distribution of
changes in prices, not the distribution of prices itself, is how price volatility is measured
for commodities and financial instruments. So SWEPCO’s approach of taking the average
of the daily prices to get an annual price and then measuring the standard deviation of the
annual prices bears no resemblance to typical statistical measures of volatility. Second, the
average of the daily volatility is not the same as the annual volatility. If the average daily
volatility is 2% (i.e., on average, prices change 2% each day), that does not mean that the
annual volatility is 2% (i.e., that prices change 2% each year). Statistically, in a lognormal
price forecast that is typically used in financial modeling, volatility increases with the
square root of time. In other words, uncertainty increases the further out in time a forecast
goes, so the range of probable of outcomes should increase over time, like a cone, rather

than stay a narrow band like SWEPCO assumes.

These errors explain why over the last ten years actual results have never been above
SWEPCO’s calculated one-standard-deviation low case band of 15% below the base case.
If SWEPCO’s one-standard-deviation range was correctly calculated, there should be a

two-thirds chance of gas prices being within 15% of SWEPCO’s base forecast every year.

39 As a first approximation, many financial instruments and commodities are modeled using a random walk.
0 Dixit and Pindyck, Investment Under Uncertainty at 64-75. This results in a lognormal distribution to

future prices.
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1 However, instead of every two out of three years being within 15% of SWEPCO’s base
2 forecast, zero out of ten years have been, and actual prices have always been below

3 SWEPCO’s Low Case, much less its Base Case.

4 Q. ARE THERE OBSERVABLE, MARKET-BASED INDICATORS OF THE

5 VOLATILITY OF NATURAL GAS PRICES?
6 A. Yes. Annualized volatility can be observed from how futures contracts trade for particular
7 time frames.

g8 Q. WHAT DO MARKET VOLATILITIES LOOK LIKE?

9 A The figure below shows the implied volatility of futures contracts for natural gas:
10 Figure 5
11 Natural Gas Volatility over Time*

At-the-Money Implied Volatility of October NYMEX Natura! Gas Futures Contract, 2003 - 2015
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